Methacholine sensitivity and cAMP protein kinase in tracheal smooth muscle.
We studied regional variation in canine trachealis smooth muscle sensitivity and responsiveness to methacholine as well as basal and methacholine-stimulated adenosine 3',5'-cyclic monophosphate (cAMP) and cAMP-dependent protein kinase activity. The trachea between the cricoid cartilage and the carina was divided into three segments of equal length (designated cervical, middle, and thoracic regions), each consisting of approximately 12-14 cartilage rings. Smooth muscle strips from each of the three regions were exposed to cumulative half-log increments of methacholine chloride. The sensitivity (-log EC50) and responsiveness (force per cross-sectional area and force per milligram protein) of the smooth muscle to methacholine in each region was determined from these data. Smooth muscle strips from cervical and thoracic regions were frozen before and after exposure to cumulative half-log increments of methacholine up to each region's previously determined EC50. Frozen samples were assayed for cAMP content or cAMP-dependent protein kinase activity. The relationship between resting tension and methacholine sensitivity and responsiveness were studied. For the size strips we used, 4 g resting tension set the average cervical and thoracic strips at 96 and 101% of their optimal length, respectively. The methacholine EC50 was not affected by a variation in resting tension. Sensitivity to methacholine was 7.1, 6.8, and 6.5 for cervical, middle, and thoracic regions, respectively. The responsiveness of the cervical and thoracic smooth muscle to methacholine was 16.4 and 16.3 g force/mm2, respectively, at an EC50 methacholine. Basal cAMP was lower in cervical smooth muscle than in thoracic. cAMP-dependent protein kinase activity ratios under both basal and EC50 methacholine-stimulated conditions were lower in cervical smooth muscle than in thoracic. We have observed in trachealis smooth muscle an inverse relationship between methacholine sensitivity and either cAMP or cAMP-dependent protein kinase activity. We suggest that cAMP and cAMP-dependent protein kinase play a role in the regulation of airway smooth muscle sensitivity to cholinergic agonists.